INTRODUCTION
potassium carbonate (6%) was slowly added into the tube while stirred using vortex. Then, the tube was sealed and centrifuged at 3000 rpm for 10 min.
Preparation of linoleic acid standard solution
Linoleic acid standard was carefully weighed at 500 mg then put in a 20.0 mL volumetric flask. Linoleic acid standard was dissolved in hexane, and readjusted the volume until the lines on the flask to obtain the concentration at 25.0 mg/mL (25,000 ppm). Then, the standard solution was diluted to obtain some certain concentrations. Each concentration was undergone esterification process using Lepage method, described previously. One microlitre of toluene layer (upper layer) containing methyl linoleic was separated, then injected into the gas chromatography.
Preparation of the sample solution of the GSE microcapsules
Each sample of the GSE microcapsules carefully weighed equivalent to 9.50 mg of linoleic acid and then inserted into a volumetric flask. Samples were dissolved in hexane using sonicator. Then, the sample solution was esterified by Lepage method. The resulting supernatant (1.0 μL) containing methyl linoleic was utilized for gas chromatography analysis. The drug entrapment efficiency was determined using the following formula:
Experimental linoleic acid content % Drug entrapment efficiency = × 100% Theoritical linoleic acid content
Preparation of gel dosage form containing the grape seed oil microcapsules
The gel was prepared by dispersing carbomer in the water while stirred until completely dispersed. Triethanolamine was added into the carbomer gel base using homogenizer at stirring speed 1500 rpm. Propylene glycol was mixed into the gel base by stirring in the homogenizer at the speed of 1500 rpm until the entire gel base well-homogenized. Furthermore, GSE microcapsules which has been dispersed in the 10 mL of distilled water were added into the gel base. The mixture was homogenized using a homogenizer at stirring speed of 1500 rpm until the microcapsules were fully dispersed in the gel base. The gel formulation of the GSE microcapsules is showed in Table 4 .
Evaluation of the gel containing GSE microcapsules
Physical appearance of the GSE microcapsules gel Gel appearance was evaluated through the existence of discoloration, odor changes, and gel phase separation.
Determination of spreadability
The spreadability of the gel formulation was determined by applying gel on the glass object and then observed under the microscope. The gel formulation must show a homogeneous composition.
Determination of pH pH of the gel was determined by a digital pH meter (Eutech Instrument, Singapore). Firstly, the electrode was calibrated with standard buffer pH 4 and pH 7. Gel sample (1 g) was dissolved in 10 ml of distilled water and the electrode was then dipped into the solution until constant reading obtained. The constant reading of pH value was recorded. The measurements of pH were replicated three times.
Viscosity and flow properties measurement
Viscosity measurement was determined by Brookfield viscometer (Brookfield, USA). The gel was put into a container of beaker glass and mounted using spindle 5. Measurement was carried out with varying Solution A). In a separate container, water was used to dissolve Tween 80 (0.1%) (referred as Solution B). Solution A was poured into the bottle and flowed through the pipe slowly (in droplets form) to the Solution B as the continuous phase. The drops speed was 9 drops/min. The mixture was stirred using a propeller tool at the speed of 2000 rpm until the ethanol-methyl chloride were fully evaporated and the droplets formed. Microcapsules were filtered and then washed with water. Microcapsules immediately dried with a vacuum desiccator at room temperature. The scheme of microencapsulation process was shown at Figure 1 . The process was repeated with the different amounts of grape seed oilethylcellulose ratio as shown at Table 1 .
GSE microcapsules characterization

Microcapsules recovery test
Microcapsules recovery test was determined by comparing the weight of microcapsules obtained with the total mass of active ingredient and coating materials used in the following formulation.
Microcapsule weight % Microcapsules recovery test = × 100% Microcapsule material forming weight
Particle-size distribution The particle size distribution was measured using a particle size analyzer (Malvern Instruments, United Kingdom). The sample was dispersed in distilled water containing Tween 80 (0.1%) as the continuous phase solution. Following the dispersion, its particle size distribution was measured.
Microcapsules swelling index
Microcapsules swelling index was determined by weighing 100 mg of microcapsules, and the microcapsules were immersed into 10 mL of water as a medium in a conical tube, then it was left over for 120 min. After that, centrifugation was performed for 10 min at 4000 rpm. The supernatant was removed and the final weight of the microcapsules was measured.
Moisture content
The moisture content of microcapsules was analyzed using a moisture analyzer (Mettler Toledo, Jerman). The samples (1000 mg) were placed on the aluminum disk and the moisture content was determined by heating the disk at 105°C. The value listed on a moisture analyzer was recorded as the moisture content of the microcapsules.
Microcapsules morphology and physical appearance
The morphology and size of the microcapsules were evaluated by a scanning electron microscope (SEM) (FEI FE-SEM Inspect F50, USA). Samples were placed on the sample holder and coated with gold particles using fine coater. The samples were viewed and observed with 500x magnification.
Entrapment efficiency of linoleic acid in the GSE microcapsules using gas chromatography
The entrapment efficiency of microcapsules was determined by gas chromatography method with conditions as shown at Table 2 and Table 3 .
Lepage esterification method 14
Test solution (2.0 ml) was pipetted, and then put into a test tube with a teflon lid and dried using flowing nitrogen gas. After completely dried, 400 μL toluene and 1600 μL of methanol were added while stirred using a vortex. Then, 200 μL acetyl chloride was added slowly while stirred using magnetic stirrer. The tube was sealed and heated in an oven (100 °C) for 60 min. Furthermore, the tube was cooled in the water, and then 5.0 mL speeds, from 0.5; 2; 5; 10; and 20 rpm, then back to the opposite of 20; 10; 5; 2 and 0.5 rpm. The viscosity was indicated by the red needle note, then multiplied by a correction factor according to the instrument manual. The flow property can be obtained by plotting the curve between shearing stress (F/A) against the rate of shear (dv/dr).
RESULTS
Preparation of the microencapsulated GSE by the solvent evaporation method
In this research, GSE microencapsulation by solvent evaporation method was chosen because it was considered as the easiest method than others. 15 Additionally, this method produces microcapsules with a high entrapment efficiency, a good coating and a low residual of organic solvents. 16 
Characterization grape seed oil microcapsules
Microcapsules recovery test
Microcapsules recovery test value illustrates the efficiency of the microcapsules preparation process. The higher of the value, the more efficient the process of microcapsules preparation process and the use of the material with the result no wasted material of microencapsulation process. The microcapsules recovery test value was shown in Table 5 with the ranged from 40% to 78%, the highest value was F4 in 78% and the lowest was F1 in 40%.
Microcapsules morphology and physical appearance
The morphology and physical appearance of microcapsules were investigated by scanning electron microscope Figure 2 . The fourth formula microcapsule has exhibited no pores.
The entrapment efficiency of microcapsules
The entrapment efficiency was determined the number of drugs which was entrapped in the microcapsules, ethylcellulose. The value of entrapment efficiency can describe the efficiency of the methods. Table 5 shows the entrapment efficiency of microcapsules from various formulations. The value of entrapment efficiency was in the range of 45.81 to 93.87%. The lowest entrapment efficiency was F1 microcapsules with 45.81%, while the highest was F4 microcapsules with 93.87%.
Particle size distribution
Determination of particle size distribution used was dv value or particle size distribution based on the sample volume because there was heterogeneity of particle size in the fourth formulation as shown at Figure 3 . The particle size distribution by volume was more representative because it was directly related to the volume of the particle measured. Table 6 shows the values of dv10, dv50, dv90, and dvmean for each microcapsules.
Moisture content
Moisture content represents the capability of the matrix in protecting the drugs inside from humidity. Based on the test results, the value of moisture content of all formulations was between 2.46 to 3.18% (Table 5) . Figure 4 shows the swelling index of microcapsules in the distilled water as medium samples with the habitation in min 60 and 120. The value of swelling index ranged between 49-73%. There was not any differences in the index values of all microcapsule formulations between min 60 and 120. The selected microcapsules for gel formulation was the formula with a spherical shape, the highest entrapment efficiency, and the largest particle size distribution. Formulation with the largest particle size distribution was chosen because microcapsules can be seen properly and dispersed well in the gel base. Based on the entrapment efficiency data, the microcapsules formula selected was F4 because it had a spherical particle shape, the highest entrapment efficiency (75.10%) and particle size distribution D mean volume 202.74 µm.
Microcapsules swelling index
Gel evaluation
Physical appearance of the GSE microcapsules gel GSE microcapsules gel was seen white transparent powder as microcapsules spread well over the gel formulation. Figure 5 shows the results of the GSE microcapsules gel.
Determination of spreadability test
GSE microcapsules gel showed a homogenous gel when viewed using a glass object under the microscope.
Determination of pH
The pH of the gel was between 5.55-5.58. The results of pH measurement were reflected the pH balance of the skin, which was between 4.5-6.5. So that, the gel will not irritate the skin and improve comfort in use.
Viscosity and flow properties test
The determination of viscosity and flow properties of the gel was used spindle 5 at a speed of 5 rpm. The value of viscosity was showed 10,800 cps and rheogram of flow property is shown at Figure 6 .
DISCUSSION
In this study, ethylcellulose was chosen as a coating agent because it is a water-insoluble hydrophobic polymer. 17 Ethylcellulose has been used as the polymer forming of the microparticles to cover the unpleasant taste and smell as well as for increasing the stability of easily oxidized active components. Solvent evaporation method was used to prepare the GSE microcapsules because it can mix two types of solvents, such as methyl chloride for dissolving the GSE (as an active ingredient) and ethanol for dissolving the ethylcellulose (as a coating agent). These two types of solvents, methyl chloride-ethanol, is called as an azeotrope mixture. It helps the evaporation process of the solvent from the coating solution and forms the microcapsules that was not aggregate each other. 18 Furthermore, Tween 80, a non-ionic and water soluble surfactant, decreased the interfacial tension and formed a continuous film between the microcapsules particles, so tat the aggregation of the particles can be avoided. Among the other formulas, F1 showed the smallest value of entrapment efficiency because F1 was produced in a a few amount microcapsules than the other. It was caused by a small concentration of the polymer used, so that the active ingredient can not be fully entrapped. Inequality between the polymer and the drug concentration caused the unsuccessful coating of GSE in the ethylcellulose before the solvent evaporated. Consequently, the uncoated oil was left in a bottle and the pipe drops. After the GSE was coated in the polymer, the drugs inside the microcapsules were well protected by the factors that can disrupt its stability, such as humidity, water, light, and others. The results showed that the microcapsules had a spherical shape and various sizes. Mixing speed is one of the factors that affect the shape and size of the microcapsules. The size and spherical shape of microcapsules were depended on the speed of stirring in the medium or continue phase solution. 8 By reducing the speed, the size of the microcapsules would increase. Furthermore, the drying conditions of the microcapsules also microcapsules were not hygroscopic because ethylcellulose wasnot affected by the water, so the use of ethylcellulose as a polymer coating would be more stable if it is put in a gel formulation. It showed that the ethylcellulose has a hydrophobic and nonporous property which was not able to absorb the water in large quantities. The swelling index curve of all formulas showed that the particle size and the amount of polymer concentration affect the swelling properties of the microcapsules. Microcapsules F4 with the higher polymer concentration was seen more swell than the F1, F2, and F3 with the smaller polymer concentration. In addition to these factors, the particle size also affects the value of the swelling index of the microcapsules, as in F1 and F2 which had the smaller size than the other formulas. The smaller of the particle size, the less of medium permeated which was inversely proportional to the increase the polymer concentration, cause the bigger the value of swelling index. After the microcapsules was obtained, it was formulated into a gel dosage form. GSE microcapsules gel was made using carbomer as a gel base. The use of carbomer as a gel base produced a pH that is acidic so it needs the addition of triethanolamine (TEA), which is alkaline to neutralize the pH of the gel formulation and get the pH balance of the skin to increase the coziness of using gel formulation. 22 The concentration of GSE microcapsules that was formulated into the gel dosage form is as much as 2%. This concentration was equivalent to the concentration range of GSE used in the topical preparations for moisturizing the skin is between 2-5%. Based on the rheogram in Figure 6 , it was seen that the flow properties of the gel were plastic thixotropy. The rheogram shows plastic flow because the curve was not pass through the 0,0 ordinate, but cut the axis of the shearing stress at a certain point, known as the yield value. The materials that exhibit the plastic flow known as Bingham bodies. Bingham bodies would not flow until the shearing stress-related to the yield value was exceeded. Thixotropic can be seen from the location of the descending curve of the gel was on the left of the ascending curve and both curves almost coincide. Plastic thixotropic flow properties have a meaning that with the addition of shear stress, the viscosity of dosage decreases or becomes more dilute.
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CONCLUSION
The grape seed oil microcapsules prepared by solvent evaporation using ethylcellulose as a coating polymer in the ratio of 1:4 (the F4 formula) is the best microcapsules with the entrapment efficiency of 93.87%. The gel containing the grape seed oil microcapsules has been successfully produced and it could be an interesting cosmetic product for skin moisturizer.
can be resulted from the less spherical form of microcapsules and variable sizes. The drying process of the microcapsules can be done in various ways including the drying at room temperature conditions (27°C), and using a vacuum to reduce the pressure or with the heat energy. 16 The variety of drying conditions would be resulting from the different of morphology and porosity of the microcapsules. The microphotograph F1 with a ratio 1:1 between GSE and ethylcellulose shows that the amount of ethylcellulose which is equivalent to the amount of GSE was not able to cover the entirely GSE. F1 has a nonspherical form with the small part that was separated each other. This results were different from F2, F3 and F4 which had a higher ethylcellulose concentration. They showed the spherical without small parts that were split each other. It was caused by the increase of ethylcellulose concentration in F2, F3, and F4, so that ethylcellulose could coat the overall amount of oil concentration. Microcapsules formula with a higher polymer concentration had a high value of entrapment efficiency compared to formula with a smaller polymer concentration. The results revealed that F1 with smallest polymer concentration had the lowest value of entrapment efficiency compared to other formulas. F1 has the lowest concentration of ethylcellulose than the F3 and F4, so that ethylcellulose coud not cover the entire amount of oil contained in microcapsules formulation. On the other hand, F4, a formula which the polymer concentration four times more than the amount of oil, showed the highest value of entrapment efficiency. The entrapment efficiency will increase by the rise of the polymer concentration used. 19 Increasing the viscosity of the polymer-drug solution and solidification time can be applied to reduce the porosity of the microparticles. Thus, it can prevent the drug to diffuse out of the continuous phase. The influence of the polymer concentration on the efficiency of the encapsulation process can be explained in two ways. First, at a very high concentration, the polymer will settle more quickly on the surface of the dispersed phase and prevent the diffusion of the drug crosses the line between the dispersed phase with the continuous phase. Sec, the high concentration of polymer will increase the viscosity of the solution and prevent the diffusion of the drug in a droplet of polymer solution. 20 Another important characteristicis particle size distribution. Figure 3 displays the particle size distribution curves of the microcapsules formulas. The results of the measurement of particle size distribution of all formulas shows the sequence from the smallest particle size was F1 < F2 < F3 < F4. It can be seen in Table 6 that the higher of polymer concentration, the wider particle size distribution curve, and the particle size will increase. The increasing of ethyl cellulose concentration would significantly influences the increasing of average microcapsules diameter.
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This may be caused by an increase of the medium viscosity from high polymer concentrations that affected the increase of interfacial tension. Furthermore, the solvent evaporation method was produced the variation of the particle size distribution which is not only influenced by the differences in the concentration of the polymer but also influenced by the speed of stirring. The particle size of microcapsules can be controlled by increasing the stirring speed at medium solution. 21 The stirring speed was the main parameter in controlling the size of droplets of a mixture of the drug and polymer solution. 21 By increasing the stirring speed in the continuous phase would generally result in decreasing the size of the microcapsules because it would produce the smaller droplets through a strong shear force and the increased turbulence. Based on the water content measurement result, water that was entrapped in the microcapsules can be derived from the use of distilled water in the preparation of the microcapsules. Ethylcellulose has characteristics that are stable and not affected by the water. Ethylcellulose has been permeated by the water from the air or during immersion in the water with a very small amount which can be evaporated. This suggested that the
